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Section II

Municipal Systems Impact Analysis
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Project Overview

Existing Conditions

The existing Dana Hall Upper School Classroom Building is a three-story classroom
building located at 21 Dana Road in Wellesley, Massachusetts.  This is in the northeast
portion of the school’s campus and is shown as Parcel ID 113-36 by the Wellesley
Assessors.  The campus is approximately 35 acres and includes middle and upper school
buildings, student and faculty housing, athletic and equestrian field houses, open field
and play areas, and parking with internal drives.  The campus is bounded by residential
properties to the north, west, and east, with the Tenacre County Day School to the south.
Many of the residences that abut the campus are owned by Dana Hall.  A site Locus Map
is located at the end of this section for reference.
The current student enrollment is 483 students with 100 of those students boarding. Dana
Hall is projecting no increase in enrollment for the foreseeable future.  The Dana Hall
campus is fully within the educational zoning district on the Wellesley Zoning Map as
amended through May of 2019.
The existing three-story Upper School Building was opened for the 1956-1957 school
year.  It was constructed as a replacement for Dana Main (which has since been
demolished).  The building’s footprint is approximately 22,638 square feet and there are
21 striped parking spaces on Dana Road which are located directly in front of the Upper
School Building. The area directly north and east of the building is occupied by a soccer
field, tennis courts, and open lawn areas.  The courtyard on the west side of the building
is landscaped with paved walkways and a sculpture garden.
Currently, the Upper School Classroom Building includes twenty-four general
classrooms for teaching history, English, foreign language, and math.  Six specialty
classrooms for visual arts, chorus, and a maker space are also located within the facility.
In addition to teaching spaces, the building houses the Head of School offices, faculty
offices, and the Waldo Auditorium.
The first floor of the building is accessible through the south end of the building.  In
practice, however, there are specific building elements throughout that are not in full
compliance with current accessibility codes and regulations. Through an evaluation of the
existing conditions, most building systems have been determined to have exceeded their
useful life.

Proposed Project

The Upper School Classroom Renewal Project is an initiative being undertaken by Dana
Hall that will upgrade classrooms and teaching spaces to better support the school’s
evolving pedagogy. Enrollment at the school and number of students using the building
is not projected to increase.  Classroom size, however, needs to be larger to accommodate
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current teaching standards and provide a healthy learning environment.  Dana Hall is also
undertaking the Upper School Classroom Renewal Project in an effort to bring the
existing building into full compliance in terms of life safety and accessibility.
The existing building area is 56,901 square feet with a footprint of 22,638 square feet.
The proposed plan is to renovate the majority of the floor space.  Some demolition will
occur at each end of the building, with new additions being constructed in the same
general area as the existing footprint.  The building additions are intended to improve life
safety and accessibility through the addition of an elevator and the replacement of egress
stairs.  The proposed total floor area is 77,334 square feet with a footprint of 29,418
square feet.
The building will have three skylights, as well as floor openings in the lobbies, allowing
natural light deep into the building on all three floors. All classroom corridor walls will
have glazed openings, allowing natural light to filter into the corridors. The proposed
building has a welcoming, safe and secure controlled entrance facing Dana Road,
adjacent to drop-off and pick-up areas, and adjacent to the faculty parking area. The
sidewalks leading up to the building, as well as the circulation paths through the building,
are all intended to comply with the concept of Universal Design.  The entire building will
be accessible without the need for dedicated ramps.  There are accessible pathways
proposed that connect the Upper School Classroom Building to the adjacent
Library/Science Building and the surrounding campus.  A rendered site plan can be found
at the end of this section.
The current project schedule calls for the Dana Hall Upper School Classroom Renewal
Project to be complete for the 2023-2024 school year. The project team anticipates 15
months of construction, including hazardous material abatement, demolition, and new
construction.
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Water

Existing Service

The Dana Hall Upper School Classroom Building is currently served by a six-inch water
service that enters the school property from Grove Street. Water is provided by the Town
of Wellesley municipal water system operated by its Water and Sewer Division.
According to available records, the six-inch water service is located adjacent to the
service driveway that provides access to the Upper School Classroom Building and
Shipley Science Center Building from Grove Street. The water service enters the Shipley
Science Center Building and is distributed to the various end uses via the interior
plumbing system. The water service extends to the Upper School Classroom Building
through the corridor link between buildings. Currently, the Upper School Classroom
Building is provided domestic water only, as it does not have an automatic sprinkler
system. There is also an existing fire hydrant located adjacent to the service driveway,
just east of the Shipley Science Center and Upper School Classroom Building that is fed
from the same six-inch service from Grove Street.

Additionally, there is a six-inch water main located in Dana Road that supplies a fire
hydrant located on the northerly side of Dana Road opposite the main entrances to the
Upper School Classroom Building. This water main originates in Hampden Road and
terminates at the above-mentioned fire hydrant.

Proposed Service

A new domestic and fire protection service is proposed for the Upper School
Classroom Building. The existing 6” water main in Dana Road will be extended
easterly and southerly approximately 180’ to the northeast corner of the new
classroom building. Separate domestic and fire protection systems will be installed.
The existing service line from Grove Street will be maintained and reconstructed
for service to the Shipley Science Center, exclusively.

Usage Analysis

Water records were obtained from the Town for purposes of determining past
water usage and for projecting future usage. The data obtained from the Wellesley
Water and Sewer Department was compiled to determine the average daily water
use in gallons per day, for the years 2015 to 2020. As previously stated, future
enrollment is expected to be stable so that an increase in domestic water demand is
not expected and with the use of modern fixtures, a 30% savings in water usage
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can be realized. Note that since the existing water service currently supplies both
the Upper School Classroom Building and the Shipley Science Center, the record
water usage allocated to each building was based on the respective building areas
(Upper School Classroom Building 62%, Shipley Science Center 38%).The
following Table summarizes the estimated average daily water usage per student.

Year Enrollment Water Use,
gallonsper day

Water Use, gallons
per day per student

2016 366 1,623 4.5
2017 353 1,304 3.7
2018 342 2,562 7.5
2019 350 1,132 3.2
2020 366 867 2.4

In 2018, the extremely dry conditions coupled with construction activity at the
school contributed to the increase in usage. Otherwise, the usage has been
consistent with a downward trend. No impact to the water system is anticipated
since the enrollment of secondary/middle school students is not expected to
increase and a potential for a reduction in water usage should be realized with the
implementation of modern, water saving fixtures.
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Sewer

Existing Service

The Dana Hall Upper School Classroom Building is currently served by a six-inch gravity
building sewer service located in the northeast portion of the building. The service line is
connected to a gravity sewer system in Dana Road and Hampden
Street that consists of 8” diameter pipes and manholes. This system conveys flows to a
10” diameter sewer trunk line in Grove Street and ultimately to the Massachusetts Water
Resource Authority collection and treatment system.

Proposed Service

The existing six-inch gravity building sewer service will be retained for the Upper School
Classroom Building.  The interior waste system will be reconfigured but connected to the
existing pipe that exits the building. A new sewer manhole is proposed just outside the
building, on the existing pipe to provide  a connection point to the existing pipe. No other
improvements to the sewer infrastructure are considered necessary.

Usage Analysis

The sewage flow estimate for existing  conditions is based on 310 CMR 15.00,
The State Environmental Code, Title V. Section 15.203 assigns an estimated daily
sewage flow of 10 gallons per day per person for Secondary/Middle School, without
cafeteria, gymnasium, or showers. The table below indicates the number
of students enrolled in the upper school grades from the 2016/2017 school year to the
present. The average enrollment over that time is 354 students. Based on this, the
estimated sewage flow from the Upper School Classroom Building is 3,540 gallons per
day. Since enrollment is expected to be stable moving forward, impact to the existing
sewer system is not anticipated.

Academic
Year

Upper
School

2016/201 359
2017/201 350
2018/201 342
2019/202 353
2020/202 366
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Storm Drainage
The proposed project consists of renovations and additions to the Dana Hall Upper
School Academic Building, along with associated improvements accessory to the school
use.

The existing building consists of a circa 1955, 2-1/2 story masonry structure and several
minor additions. Currently the building contains administration offices, faculty offices,
classrooms, and auditorium. The adjacent Shipley Science Center building, constructed
around 1997, includes a hallway connector to the academic building.

It is proposed to preserve the larger center portion of the academic building and remove
its easterly and westerly ends, as well as much of the auditorium wing. Additions will be
constructed at each end of the remaining portion of the building and the auditorium will
be modernized. Site improvements are proposed to provide universal accessibility to the
academic building and enhanced site circulation by way of a multi-modal walkways and
a dedicated student drop-off area to the north of the building.

Storm drainage system improvements are necessary to accommodate the proposed site
redevelopment. The proposed project includes significant storm drainage improvements
that will provide enhanced treatment of stormwater discharges and a reduction in peak
rates of runoff and runoff volume. The proposed storm drainage system will conform to
MassDEP Stormwater Management Standards and Wellesley Stormwater Rules and
Regulations.

Hydrology Analysis Methodology

The HydroCAD Stormwater Modeling System computer program, version 10.00, by
HydroCAD Software Solutions LLC was used to develop peak stormwater runoff rates
and volumes for the existing and proposed conditions at the project site. The HydroCAD
software is a hydrograph generation and routing program similar to TR-20. The software
uses Soil Conservation Service (SCS) Unit Hydrograph Methodology.

A design point was chosen at a down gradient point in the drainage area to compare
development conditions for each of the following SCS Type III 24-hour design storm
events. The design storm frequencies and corresponding rainfall depths were compiled
from the “Atlas of Precipitation Extremes for the Northeastern United States and
Southeastern Canada” and Technical Paper No. 40, Rainfall Frequency Atlas of the
United States for Durations from 30 Minutes to 24 Hours and 1 to 100 Years” and have
been estimated as follows for Norfolk County:



Section II - Municipal Systems Impact Analysis

Project of Significant Impact
Dana Hall School – Upper School Classroom Renewal Project
Dana Road, Wellesley, Massachusetts

Storm Frequency (Years)         Rainfall Depth (Inches)
 2 3.2
 10 4.7
 25 5.5
100 6.7

The curve number or CN is a land-use-related coefficient that dictates the relationship
between total rainfall depth and direct stormwater runoff.  Based upon the land cover in
each sub-watershed a weighted average CN value was determined.  The area, CN values,
and time of concentration were entered into HydroCAD to develop hydrographs for the
existing and proposed conditions.

Hydrologic soil groups (HSG) are used to designate the approximate infiltration rates of
soils, which relates to runoff from precipitation in engineering calculations.  HSG
designations vary from “A” to “D” with “A” soils having the highest infiltration rates and
lowest runoff potential and “D” soils having the slowest infiltration rates.  The soil map
unit for the site is Merrimac fine sandy loam as delineated by the Natural Resources
Conservation Service (NRCS). NRCS classifies Merrimac fine sandy loam as HSG “A”.

Existing Conditions

The project area has been analyzed as a single sub-catchment with an approximate area of
2.13 acres and consisting of the Upper School Classroom Building and surrounding
impervious walkways, landscape areas, and paved drives. The watershed includes
approximately 1.07 acres of impervious area. The hydrologic model utilizes a design
point at an existing drainage manhole located to the south of the classroom building. The
watershed boundary was determined using the proposed hydrology model and matches
the proposed watershed boundary. Lawn areas and walkway areas located outside of the
construction area were not included in the analysis since the proposed construction will
not change the hydrology in these areas.

The project area is currently served by stormwater infrastructure that ultimately drains to
a municipal drainage system within the Grove Street right-of-way. The Grove Street
system is located downstream of the design point.

The existing topography ranges in elevation from approximately 143 feet (North
American Vertical Datum of 1988 or NAVD88) on the east side of the building to
approximately 130 feet at a catch basin on the north side of the building. Finish grade
generally slopes away from the building in all directions. Stormwater runoff is collected
by catch basins and area drains located around the perimeter of the Upper School
Classroom Building and by roof drains that all discharge to the existing storm drainage
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system. It appears that roof drains discharged to drywells when the school was originally
constructed but have since been hydraulically connected to the storm drainage system.

Proposed Hydrology

The proposed hydrologic model consists of two sub-catchment areas, which are depicted
on the Proposed Hydrology Plan. The boundaries of the two sub-catchments combine to
form the watershed area for the existing conditions hydrology analysis. The proposed
hydrology analysis was performed utilizing the same design point that was used in the
existing hydrologic model. The primary objectives in stormwater system design was to
maintain existing drainage patterns to the maximum extent practicable and to reduce peak
runoff rate and total volume in the proposed condition.

Subcatchment 1 consists of the Upper School Academic Building and adjacent lawn areas
and walkways to the west, east, and south. Existing catch basins and area drains will
collect stormwater runoff generated from these areas. The subcatchment also includes a
proposed depressed lawn area located to the north of the building that will collect
stormwater runoff via area drain. Proposed catch basins within Dana Road will collect
additional runoff and discharge to the existing drainage system. Proposed roof leaders
will discharge to infiltration trenches with excess flow discharging to the drainage
network. Subcatchment 1 has an approximate area of 1.53 acres, including approximately
0.90 acres of impervious area.

Subcatchment 1A consists of existing and proposed impervious areas and existing lawn
areas to the northwest and northeast of the building. This subcatchment has an
approximate area of 0.60 acres, including 0.38 acres of impervious area. Runoff
generated from these areas will be collected by proposed catch basins located within the
Dana Road right-of-way. Stormwater will then discharge to a subsurface
detention/infiltration system. The basin will consist of four rows of 18 Stormtech SC-740
chambers for a total of 72 chambers. The underground system will provide recharge and
has been modeled to infiltrate using HSG B to provide a conservative design. An outlet
control structure is proposed to discharge excess runoff to the existing on-site drainage
network.

The proposed development includes an increase of approximately 9,300 square-feet in
impervious area. The increase in impervious area will be mitigated with the use of the
Stormtech detention/infiltration system. The results of the HydroCAD hydrology model
of existing and proposed conditions are summarized in the following tables. The
HydroCAD model itself is contained in Appendix B of this document.
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TOTAL RUNOFF PEAK FLOW RATE (CFS) - DESIGN POINT 1 (DP1)

STORM SCS 24-HR EXISTING PROPOSED DIFFERENCE

2-YEAR 1.97 1.77 -0.20

10-YEAR 4.86 3.79 -1.07

25-YEAR 6.60 4.96 -1.64

100-YEAR 9.36 6.94 -2.42

TOTAL RUNOFF VOLUME (AC-FT) - DESIGN POINT 1 (DP1)

STORM SCS 24-HR EXISTING PROPOSED DIFFERENCE

2-YEAR 0.138 0.132 -0.006

10-YEAR 0.309 0.299 -0.010

25-YEAR 0.413 0.407 -0.006

100-YEAR 0.580 0.579 -0.001

The proposed stormwater system has been designed to reduce the peak flow rate and total
volume of runoff at the Design Point for all listed design storm events, as required by the
Town of Wellesley Stormwater Rules and Regulations.

In addition to flow rate and runoff volume reduction, the proposed stormwater system has
been designed to remove the required post-construction total suspended solids (TSS) load
through the use of deep sump hooded catch basins, Isolator Row PLUS, and Stormtech
SC-740 units.



PROJECT NO.

DATE: 11/15/21

070632

45 DANA ROAD
WELLESLEY, MA 02482

�'�U�D�Z�L�Q�J���&�R�S�\�U�L�J�K�W���‹����������

DANA HALL SCHOOL
RENOVATION AND ADDITION

DR-1�ó�ô�í�r�õ�ô�î�r�ó�ó�ì�ì�����X�����Á�Á�Á�X���Z�����}�u�‰���v�]���•�X���}�u
�E�}�Œ�Á���o�o�U���D�����ì�î�ì�ò�í�r�í�ò�î�ì

�í�ð�í���>�}�v�P�Á���š���Œ�����Œ�]�À���U���^�µ�]�š�����í�ì�ð

EXISTING
HYDROLOGY

PLAN
















































